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Background: Providing e-learning modules can be an effective strategy for enhancing gatekeepers’ knowledge,
self-confidence and skills in adolescent suicide prevention. The aim of this study was to test the effectiveness of an
online training program called Mental Health Online which consists of eight short e-learning modules, each capturing
an important aspect of the process of recognition, guidance and referral of suicidal adolescents (12–20 years). The
primary outcomes of this study are participant’s ratings on perceived knowledge, perceived self-confidence, and actual
knowledge regarding adolescent suicidality.
Methods/Design: A randomized controlled trial will be carried out among 154 gatekeepers. After completing the first
assessment (pre-test), participants will be randomly assigned to either the experimental group or the waitlist control
group. One week after completing the first assessment the experimental group will have access to the website Mental
Health Online containing the eight e-learning modules and additional information on adolescent suicide prevention.
Participants in both conditions will be assessed 4 weeks after completing the first assessment (post-test), and 12 weeks
after completing the post-test (follow-up). At post-test, participants from the experimental group are asked to complete
an evaluation questionnaire on the modules. The waitlist control group will have access to the modules and additional
information on the website after completing the follow-up assessment.
Discussion: Gatekeepers can benefit from e-learning modules on adolescent suicide prevention. This approach allows
them to learn about this sensitive subject at their own pace and from any given location, as long as they have access
to the Internet. Given the flexible nature of the program, each participant can compose his/her own training creating
an instant customized course with the required steps in adolescent suicide prevention.
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Suicide is the second leading cause of death among ado-
lescents in the Netherlands, affecting an average of 50
adolescents every year [1]. In addition, each year, 11.2%
of Dutch adolescents have suicidal thoughts and 6.6%
attempt suicide or engage in deliberate self-harm [2]. Eth-
nic minorities, especially Hindustan-Surinam and Turkish
adolescents more often report suicidal thoughts and
attempts compared to their Dutch peers [3,4]. This is
alarming since 23.5% of the Dutch adolescent population
(0–20 years) consists of ethnic minority groups, the three
biggest ethnic minority groups in the Netherlands being
of Moroccan (15.6%), Turkish (14.1%), and Surinamese
(9.8%) origin [1]. Despite fluctuations, the Dutch suicide
numbers have stayed stable over the past decade [1], and
until recently the state of available suicide prevention pro-
grams was still unclear. Therefore, in 2009 the Dutch gov-
ernment assigned a group of experts the task of preparing
an overview of all the suicide prevention and intervention
programs in the Netherlands [5]. This inventory led to
several recommendations on how to improve suicide pre-
vention in the Netherlands. One of the advices was to
educate gatekeepers involved in adolescent suicide pre-
vention with special attention for ethnicity.
In this paper gatekeepers are defined as professionals
who, due to their profession, come into contact with ado-
lescents who may be at risk for suicide, such as school
staff, youth nurses, and primary health care providers
[6,7]. According to several sources, these professionals can
play an essential role in early recognition, guidance, and
referral of suicidal adolescents [6,8]. Moreover, research
conducted in this area shows that gatekeeper training is a
promising tool in improving suicide prevention [9-13]. If
trained properly, gatekeepers can be among the first to
perceive changes in the behavior and attitude of the ado-
lescent in need. Thus, effective training of gatekeepers
seems a worthwhile investment. However, two important
factors tend to keep gatekeepers from attending face-to-
face training sessions on suicide prevention. First, suicide
is a topic surrounded by social stigma and taboo [6] which
makes suicide a sensitive subject for potential gatekeepers
to address in general. Second, most gatekeepers have busy
schedules and have limited time and resources to attend
face-to-face training sessions [13,14]. Notwithstanding
these issues, the Dutch government is giving gatekeepers
more responsibilities when it comes to the welfare of chil-
dren and adolescents. Thus, gatekeepers are required to
receive training in different mental health matters that are
common among adolescents, while this usually constitutes
a task addition to their main duties. As a result, there is a
need for time and resource-saving methods of training for
these gatekeepers.
As an answer to this need, in 2011 the departments
of Developmental Psychology and Clinical Psychologyat VU University Amsterdam started a government-
funded program called Mental Health Online, which
aims to enhance suicide prevention among adolescents
(12–20 years). The main objective of this program is to
educate gatekeepers in adolescent suicide prevention
through e-learning modules, defined as packed pieces
of information that transfer knowledge to the learner
through a web-based structure [15]. The online charac-
ter of the training is expected to create a low threshold
to educate gatekeepers on this topic and is time-saving
at the same time. Furthermore, recent data show that
at least 94% of the Dutch households have access to the
Internet and 86% of Internet users go online daily or al-
most daily [1]. Thus, by offering the training online,
several practical barriers that prevent gatekeepers from
attending face-to-face training on adolescent suicide
prevention might be overcome.
Aims and hypotheses
The aim of this study is to develop and test the effect-
iveness of e-learning modules that educate gatekeepers
in adolescent suicide prevention. It is expected that the
e-learning modules will improve the knowledge of gate-
keepers regarding adolescent suicidality (defined as sui-
cidal behavior, i.e., ideation and actions) and that the




This study is a randomized controlled trial with two
arms: an experimental group and a waitlist control
group. Participants from both groups will complete three
assessments: at baseline (pre-test, T₀), four weeks after
completing the first assessment (post-test, T₁), and
12 weeks after T₁ (follow-up, T₂). Participants will be
assigned to one of the two groups (experimental or wait-
list control group) after completing the baseline assess-
ment. The difference between the two groups is that
participants in the experimental group will have access
to the e-learning modules and additional information on
the website Mental Health Online (http://www.Mental-
HealthOnline.nl) seven days after completing the first
assessment, while participants in the waitlist control
group have to wait until the follow-up assessment is
completed.
The assessments consist of three questionnaires which
measure the perceived knowledge, the perceived self-
confidence, and the actual knowledge of participants in
both groups regarding adolescent suicidality. By compar-
ing the questionnaire information obtained from the two
groups during the three assessments it is tested whether
the perceived knowledge, the perceived self-confidence,
and the actual knowledge of participants in the
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in the waitlist control group after gaining access to the
e-learning modules and additional information on the
website.
The study protocol for Mental Health Online has been
approved by the Medical Ethics Committee of the VU
University Medical Centre Amsterdam (registration num-
ber 2009/328).
Participants
All Dutch speaking professionals who work with adoles-
cents are eligible to participate in this study. Inclusion
criteria are that gatekeepers should i) be 18 years and
older, ii) work regularly with adolescents from 12 to
20 years and be directly responsible for their (mental)
healthcare, and iii) they must have access to the
Internet.
Although all gatekeepers who meet the inclusion cri-
teria are allowed to participate in the study, the follow-
ing groups of professionals have been identified as the
main target groups of this study: members of mental
healthcare teams in schools, youth nurses, and mental
healthcare employees.
Interventions
The experimental group will have access to the restricted
area of the website Mental Health Online (http://www.
MentalHealthOnline.nl) which is especially designed for
the participants of this study and which contains eight e-
learning modules and additional information on adolescent
suicide prevention. Each module captures an important as-
pect of the process of recognition, guidance, and refer-
ral of adolescent suicidality (Additional file 1). The
modules are based on the Question, Persuade and Refer
(QPR) Gatekeeper Training which has gained world-
wide recognition when it comes to training gatekeepers
in suicide prevention. The QPR model has been created
by Paul Quinnett in 1995 [8]. It is composed of several
essential steps in suicide prevention: early recognition
of the warning signs associated with suicidality, asking
direct questions regarding the suicidal thoughts, feel-
ings, and plans of the person who might be in a suicidal
state, and starting a conversation persuading the person
to accept a referral for help. Research regarding the ef-
fectiveness of gatekeeper training in general is limited,
but the available research on the QPR gatekeeper train-
ing is promising. Gatekeepers receiving the QPR train-
ing show improvements in knowledge about suicide
prevention, skills, and self-efficacy [16-18].
The modules have been developed by the researchers
in this study in collaboration with national and inter-
national experts in suicide prevention. The modules are
presented using Adobe Presenter 7 software to convert
PowerPoint slides into e-learning modules. Each moduletakes up to 10 minutes to complete and contains voice-
over, cases, and quizzes. The modules have been de-
signed in a way that the participant controls every as-
pect of the module such as skipping or replaying a slide
and switching the voice-over on or off. Moreover, by of-
fering the program in eight separate modules gate-
keepers have the opportunity to compose a custom-
made training for themselves based on their own personal
experiences and needs. However, since the amount of
modules each participant follows could influence the
scores on the questionnaires, a user-tracking system has
been enabled on the website. With this system, data will
be collected regarding the amount of modules each par-
ticipant follows between the pre- and post-test, and post-
test and follow-up.
Besides the modules, participants also will have access
to additional information regarding adolescent suicidal-
ity on the website, such as literature and documentaries
on suicidality written in Dutch, but also links to other
relevant websites that contain information on (adoles-
cent) suicidality. Furthermore, participants will have ac-
cess to an online discussion board on the website which
gives them the opportunity to exchange thoughts with
each other, but also to consult a group of experts regard-
ing adolescent suicidality.
Primary outcome measures
The primary outcomes are i) participants’ ratings on
perceived knowledge regarding adolescent suicidality,
ii) perceived self-confidence when interacting with sui-
cidal adolescents, and iii) actual knowledge regarding
adolescent suicidality.
Since this is the first time e-learning modules on ado-
lescent suicide prevention for gatekeepers have been de-
veloped and in order to test their effectiveness, the
authors have composed three questionnaires to test the
three primary outcomes of this study. This was done in
collaboration with adolescent suicide prevention experts
involved in this project. In order to test the first and the
second primary outcome measures, two short question-
naires have been developed consisting of statements to
be endorsed on a three-point Likert scale (0 = disagree,
1 = partially agree, 2 = agree).
The questionnaire measuring perceived knowledge con-
sists of nine items. The first item is a general statement
about the overall knowledge of the participants when it
comes to adolescent suicide prevention (‘I have sufficient
knowledge about the process of recognition, guidance,
and referral of suicidal youth’), and the remaining eight
statements each capture the essence of one of the eight
modules offered. For example, the fifth module focuses on
how to engage in a conversation with a suicidal adolescent
and the statement measuring the perceived knowledge
regarding this module is ‘I have sufficient knowledge to
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The questionnaire measuring perceived self-confidence
consists of 16 items, each capturing the required skills
and attitudes in adolescent suicide prevention which
are addressed in the eight modules. Examples of the
statements are ‘I can adequately provide first aid to a
young person who has attempted suicide’ and ‘I can
make a distinction between my duties and those of a
therapist’. During the three assessments of the effect-
iveness study participants receive the same two
questionnaires.
To assess the last primary outcome, actual knowledge,
six cases have been developed. Each case starts with a
photo of and some characteristics about an imaginary
adolescent (name, age, and education are added), and is
followed by three informational segments. The segments
provide information about the background, friends, and
family circumstances of the adolescent. After reading
each case, the participant is asked to answer several
questions on potential suicidality of which two are gen-
eral questions (yes/no) and eight questions with multiple
choice answers of which one is correct, covering the
content of each of the eight e-learning modules. The
number of questions the participant has to answer de-
pends on the answers given on the general questions.
During each assessment (T₀, T₁, T₂) participants will be
presented with two new cases.
Secondary outcome measures
The secondary outcome is the satisfaction of the gate-
keepers regarding the design of the e-learning modules.
During the second assessment, participants from the ex-
perimental group are asked to complete a short evalu-
ation questionnaire. In this questionnaire, characteristics
of the e-learning modules are evaluated using 34 ques-
tions on expectations (2 items), relevance (2 items), de-
sign (5 items), interaction (2 items), cases and quizzes
(11 items), overall satisfaction (6 items), website (5 items),
and final commentary (1 item).
The questions are answered using the following for-
mat: a four-point Likert scale (17 items), multiple choice
(3 items), rating (2 items), yes/no (4 items), and multiple
responses (1 item). Seven of the questions are optional
open questions which give the participant the opportun-
ity to elaborate on their previous answers. Based on the
answers the e-learning modules will be adjusted for
implementation.
In addition, an attempt is made to improve the skills of
the gatekeepers by providing them with frameworks, tips,
and information in the e-learning modules. Due to privacy
issues it is not possible to measure changes in this particu-
lar area as monitoring each gatekeeper, including an over-
view of false and correct referrals, would be required.
However, participants from the experimental group areasked to rate several general statements on a four-point
Likert scale as part of the evaluation questionnaire. One of
these statements concerns the perceived gain in skills (‘By
following the e-learning modules I have gained more skills
in interaction with suicidal adolescents’). By asking the
participants to rate this particular statement an overall in-
dication of the impact of the e-learning modules on the
skills of the participants can be obtained.
Sample size
Sample size calculation was performed using STATA
version 8.2. Based on a power of 0.80 with a two-sided α
of 0.05 and assuming a mean standardized effect size of
(Cohen’s d) 0.45 a total of 154 participants are needed,
77 participants in the experimental group and 77 partici-
pants in the waitlist control group. Due to a lack of stud-
ies in this area, the standardized effect size used to
calculate the sample size for this study is not based on
previous studies or a pilot study. As an alternative, a
moderate effect size has been estimated.
Randomization
Every time a participant completes the baseline assess-
ment, the researcher sends an e-mail to an independent
external data manager to randomize this person to one
of the two groups. The data manager uses block
randomization in IBM Statistics SPSS and reports the
outcome to the researcher by e-mail.
Assessments
Within four days after completing the baseline assess-
ment the participants receive an e-mail from the re-
searcher regarding the group they are assigned to and
are informed on which day they will receive the second
assessment. Additional to this information, those in the
experimental group receive a personal username and
password to log in to the website Mental Health Online
and are informed regarding the exact period (14 days)
during which they have access to the website. An in-
struction to the website is also attached to this e-mail.
Four weeks after completing the first assessment par-
ticipants from both groups receive the second assess-
ment (post-test), and 12 weeks after completing the
second assessment the third assessment (follow-up) will
be sent to the participants.
The three assessments which consist of the three ques-
tionnaires (including the evaluation questionnaire) are
sent to the participants as a complete package online,
and data collection is performed online.
Participants from the experimental group will regain
access to the modules and additional information on the
website after completing the second assessment until
one week prior to the last assessment. This way, partici-
pants from the experimental group can return to the
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did not follow during the 14 days they had access to the
website, and use the additional information and the on-
line discussion board on the website. The reason behind
making the website accessible during this relatively long
period has to do with the online character of the pro-
gram. By providing the modules online, we can create a
low threshold to the training which is accessible to gate-
keepers 24/7.
After completing each assessment, the researcher sends
a personal email to the participant in which information
regarding the next assessment is provided. Furthermore,
participants will receive reminders by email to complete
the assessments. Participants will receive weekly reminders
for the first and the third assessment. However, since it is
important that the second assessment is completed imme-
diately after accessing the website, reminders to finalize
this assessment will be sent every other day if necessary.
After completing the third and final assessment, partici-
pants from the waitlist control group will receive an email
with a personal username and password for the website, in-
cluding instructions for the website. The trial flowchart of




Access to Website  
E-learning modules + Additional information
End of S
Figure 1 Trial flowchart.Statistical analysis plan
The internal consistency reliability of the three ques-
tionnaires will be estimated with Cronbach’s alpha and
exploratory factor analysis will be used to check for
dimensionality.
To test whether the knowledge of gatekeepers and the
gatekeeper’s self-confidence increases after gaining ac-
cess to the website, mean differences of the two groups
(experimental and waitlist control) on the three ques-
tionnaires will be compared for the three assessment
points.
Both analysis of covariance (ANCOVA) and hierarch-
ical linear modeling (HLM) are suitable methods to test
the hypotheses of this randomized pre-test, post-test,
and follow-up design [19].
An ANCOVA in which pre-test is used as a covariate
can be used to test for group differences from pre-test to
post-test, from pre-test to follow-up, and from post-test
to follow-up. By including the pre-test as a covariate in
the model, more statistical power and statistically accur-
ate confidence intervals of the differences of means be-
tween the experimental group and the waitlist control
group will be gained [19]. Missing data will be dealt withation
(incl. Evaluation Questionnaire)
Intervention: Access to Website  




Regain Access to Website  
E-learning modules + Additional information
Regain Access to Website  
E-learning modules + Additional information
tudy
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be used in which individual growth curves over time are
integrated in the model [19,23]. HLM assumes that data
are missing at random [24].
The data from the evaluation questionnaire, which is
only completed by participants from the experimental
group, will be analyzed using descriptive statistics. All
analyses will be carried out on intention-to-treat sample.
Recruitment
Several recruitment strategies are going to be used to re-
cruit gatekeepers to participate in this study. First, educa-
tion partnerships representing high schools in different
regions and community colleges are going to be contacted
by e-mail. In this e-mail, a brief summary about the study
will be presented and a flyer about the research will be
attached. Further, a link to the website Mental Health
Online is included, where up-to-date information regard-
ing the study is available. The partnerships are asked to
distribute this e-mail among their members. Second, in-
formational websites targeting gatekeepers are going to be
contacted and will be asked to put a brief summary about
this study on their website with a link to the website
Mental Health Online for those interested in this study.
Third, study coworkers will recruit participants during
different seminars and conferences visited by gate-
keepers. Fourth, a press release will be distributed by VU
University Amsterdam containing information about this
research and ways of contacting the study’s researchers.
Finally, social media, such as Twitter and Facebook, will
be used to recruit gatekeepers. Moreover, all institutes that
are interested are given the opportunity to invite the re-
searcher performing the study to give a short presentation
at their institute about this study. The recruitment starts
in September 2012 and the inclusion continues until
September 2013.
All gatekeepers who are willing to participate in this
study are required to send an e-mail to info@mental-
healthonline.nl containing the following information:
name, position, name of the institute the gatekeeper is
employed at, and their email address. The application in-
structions are given on the website, in the recruitment
flyer, and at the end of each presentation given on loca-
tion by the researcher. After enrollment each participant
receives a confirmation email containing a brief sum-
mary about the study: purposes, procedure, contact in-
formation of the researcher, and the date on which the
questionnaire for the first assessment will be sent.
Discussion
This randomized controlled trial will test the effective-
ness of e-learning modules on adolescent suicide pre-
vention in promoting knowledge and self-confidence in
gatekeepers dealing with this subject.The use of e-learning modules for adolescent suicide
prevention is expected to be beneficial for gatekeepers for
several reasons. First, the subject of suicide is surrounded
with stigma and taboo which can hamper gatekeepers to
actively seek information on this topic through participa-
tion in face-to-face training courses. By offering the train-
ing online, gatekeepers will have access to information on
the required steps in adolescent suicide prevention from
their own home or workplace. Second, gatekeepers, espe-
cially those working in schools, do not always have the re-
quired resources and time to participate in face-to-face
training sessions. The online character of the program’s
modules gives gatekeepers the opportunity to have access
to the program 24/7 from any given location. By offering
the program in divided short modules, gatekeepers have
the opportunity to compose their own personal training
based on their own pre-existing knowledge, experience,
and needs. This way, they are no longer obliged to attend
an extensive training while they may only be interested in
a small segment of the training offered. Third, these e-
learning modules can be developed and maintained with
limited resources, which allows the training to be offered
for free. Since the modules are offered online, gatekeepers
from all over the nation can have access to the program
immediately.
The main limitation of this study has to do with the
questionnaires used during the three assessments. Since
this is the first time e-learning modules on adolescent
suicide prevention have been developed for gatekeepers
and are being tested in a randomized controlled trial,
three questionnaires had to be developed in order to
measure the three outcome measurements of this study.
Thus, the questionnaires have not yet been validated and
the current trial is the first to provide information on
the usefulness of the questionnaires. If this line of re-
search will gain popularity and more randomized con-
trolled trials will be carried out in this area, it is
recommended that validated questionnaires should be
developed and used to test the effectiveness of e-
learning modules on adolescent suicide prevention by
gatekeepers.Trial status: ongoing
The recruitment for this study started in September
2012 and the inclusion continues until September 2013.Additional file
Additional file 1: The eight e-learning modules of the Mental
Health Online program.Competing interests
The authors declare that they have no competing interests.
Ghoncheh et al. Trials 2014, 15:52 Page 7 of 7
http://www.trialsjournal.com/content/15/1/52Authors’ contributions
RG created the website www.MentalHealthOnline.nl, the eight e-learning
modules (incl. voice-over) of the program Mental Health Online, and
developed the three questionnaires of this study (perceived knowledge,
perceived self-confidence and actual knowledge). AK and HK provided
feedback for improvement of the e-learning modules and the three
questionnaires. RG authored this protocol paper, AK and HK provided
feedback for improvement of this manuscript. All authors read and
approved the final manuscript.Acknowledgements
This study was supported by ZonMw, the Netherlands Organisation for
Health Research and Development (grant number 80-82400-98-025). We
thank Filip Smit, PhD, for carrying out the power analysis of this study, Niels
Smits, PhD, for contributing to the statistical design of this study, Marco
Benard for web and software support, and Merijn Eikelenboom for
randomizing the participants.
Received: 2 July 2013 Accepted: 29 January 2014
Published: 8 February 2014References
1. Statistics Netherlands. http://statline.cbs.nl/statweb/?LA=en.
2. Dijkstra M: Factsheet preventie van suïcidaliteit. http://www.
veiligezorgiederszorg.nl/speerpunt-suicide/factsheet-trimbos-suicide.pdf.




4. Van Bergen DD: Suicidal behavior of young migrant women in the
Netherlands: a comparative study of minority and majority women, PhD
thesis. Amsterdam: VU University, Department of Sociology; 2009.
5. De Groot M, Kerkhof AJFM, De Ponti K: Onderzoek naar aspecten van suïcide
in Nederland 2008–2012: een quick scan. http://www.veiligezorgiederszorg.nl/
speerpunt-suicide/wetenschappelijk-onderzoek-quick-scan-definitief.pdf.
6. World Health Organization: Public health action for prevention of suicide: a
framework. http://apps.who.int/iris/bitstream/10665/75166/1/9789241503570_
eng.pdf.
7. Gould MS, Kramer RA: Youth suicide prevention. Suicide Life-Threat 2001,
31:6–31.
8. Quinnett P: QPR gatekeeper training for suicide prevention: the model, theory
and research. https://www.qprinstitute.com/pdfs/QPR%20Theory%20Paper.
pdf.
9. Mann JJ, Apter A, Bertolote J, Beautrais A, Currier D, Haas A, Hegerl U,
Lonnqvist J, Malone K, Marusic A: Suicide prevention strategies. J Am Med
Assoc 2005, 294:2064–2074.
10. Isaac M, Elias B, Katz LY, Belik S-L, Deane FP, Enns MW, Sareen J: Gatekeeper
training as a preventative intervention for suicide: a systematic review.
Can J Psychiat 2009, 54:260–268.
11. Van der Feltz-Cornelis CM, Sarchiapone M, Postuvan V, Volker D, Roskar S,
Grum AT, Carli V, McDaid D, O’Connor R, Maxwell M: Best practice
elements of multilevel suicide prevention strategies. Crisis 2011,
32:319–333.
12. Robinson J, Cox G, Malone A, Williamson M, Baldwin G, Fletcher K, O’Brien
M: A systematic review of school-based interventions aimed at
preventing, treating, and responding to suicide-related behavior in
young people. Crisis 2012, 34:164–182.
13. Walsh E, Hooven C, Kronick B: School‐wide staff and faculty training in
suicide risk awareness: successes and challenges. J Child Adolesc Psychiatr
Nurs 2013, 26:53–61.
14. Yu S, Chen I-J, Yang K-F, Wang T-F, Yen L-L: A feasibility study on the
adoption of e-learning for public health nurse continuing education in
Taiwan. Nurs Educ Today 2007, 27:755–761.
15. Sun P-C, Tsai RJ, Finger G, Chen Y-Y, Yeh D: What drives a successful
e-Learning? An empirical investigation of the critical factors influencing
learner satisfaction. Computers Ed 2008, 50:1183–1202.
16. Wyman PA, Brown CH, Inman J, Cross W, Schmeelk-Cone K, Guo J, Pena JB:
Randomized trial of a gatekeeper program for suicide prevention: 1-year
impact on secondary school staff. J Consult Clin Psych 2008, 76:104–115.17. Matthieu MM, Cross W, Batres AR, Flora CM, Knox KL: Evaluation of
gatekeeper training for suicide prevention in veterans. Arch Suicide Res
2008, 12:148–154.
18. Cross WF, Seaburn D, Gibbs D, Schmeelk-Cone K, White AM, Caine ED: Does
practice make perfect? A randomized control trial of behavioral rehearsal
on suicide prevention gatekeeper skills. J Prim Prev 2011, 32:195–211.
19. Rausch JR, Maxwell SE, Kelley K: Analytic methods for questions pertaining
to a randomized pretest, posttest, follow-up design. J Clin Child Adolesc
2003, 32:467–486.
20. Roth PL: Missing data: a conceptual review for applied psychologists.
Pers Psychol 1994, 47:537–560.
21. Schafer JL, Graham JW: Missing data: our view of the state of the art.
Psychol Methods 2002, 7:147–177.
22. Graham JW: Missing data analysis: making it work in the real world.
Annu Rev Psychol 2009, 60:549–576.
23. Bryk AS, Raudenbush SW: Application of hierarchical linear models to
assessing change. Psychol Bull 1987, 101:147–158.
24. Gallop RJ, Dimidjian S, Atkins DC, Muggeo V: Quantifying treatment effects
when flexibly modeling individual change in a nonlinear mixed effects
model. J Data Sci 2011, 9:221–241.
doi:10.1186/1745-6215-15-52
Cite this article as: Ghoncheh et al.: Effectiveness of adolescent suicide
prevention e-learning modules that aim to improve knowledge and
self-confidence of gatekeepers: study protocol for a randomized con-
trolled trial. Trials 2014 15:52.Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit
